The aim of this study is to develop an Entrepreneurship Scale to measure the entrepreneurial skills of 5th grade students and to conduct the reliability and validity of the scale. This research is a descriptive survey method. The pilot application was made with 432 students in Amasya City in Turkey. SPSS 23 and LISREL 8.80 programs were used to analyze the data. Exploratory and confirmatory factor analysis was performed to construct the validity. As a result of exploratory factor analysis, a 4-factor structure emerged on the scale. Confirmatory factor analysis confirmed the structure, and it was determined that the developed model was in compliance with the criteria in the literature. These sub-factors were identified as meaningful in terms of self-confidence, need for success, personal benefit and leadership and responsibility. The Cronbach Alpha internal consistency coefficient of the scale was determined as 0.77. At the end of the research, a reliable and valid measurement scale about entrepreneurship was developed for the 5 th grade students.
Introduction
The rapid changes in science and technology, the changing needs of society and the individual expectancy differentiate the skills of the individuals. Entrepreneurship, written and verbal communication, adaptation to change, problem solving, access to information and analysis and critical thinking skills are expressed as the skills of the 21 st century (Wagner, 2008) . One of these skills in education has been the entrepreneurship skill in recent years (Deveci, 2018) . If students in schools can be trained as an entrepreneur individual, these students can cope with future educational problems (Yalcin, 2018) . One of the most important goals of education is to provide students with the knowledge and skills they have learned in schools. Trilling and Fadel (2009) stated that this case will be seen as a big problem when the students do not use the skills in their life that they acquired at school. According to Hynes and Richardson (2007) , they emphasized that the student who has an entrepreneurial feature should be able to test his academic knowledge in the real world and to switch from classroom learning to experiential learning. Therefore, the fact that the students have entrepreneurial skills that make it easier to transfer the information has been one of the important features requested from the students in recent years.
Entrepreneurship is a process where opportunities are evaluated (Dundar & Agca, 2007 ). An entrepreneur is an individual who can self-manage, manage goals and time well, work independently or in a team and use lifelong learning (Kylonen, 2012; Trilling & Fadel, 2009 ). According to Ince et al. (2015) , the characteristics of an entrepreneurial individual include self-confidence, tolerance to uncertainty, innovation, the need to achieve success and taking risks. According to Mueller and Thomas (2001) , an individual with entrepreneurial skill is open to innovation, creative and locus of control. It is necessary for students to get an education on entrepreneurship to improve their self-confidence and need to success (Lebusa, 2011) . It is claimed that there has been a positive relationship between entrepreneurship and self-confidence (Jones & English, 2004) . In the basis of entrepreneurship lies self-confidence (Heckman, Jora Stixrud, & Urzua, 2006) . Asoni (2011) stated that self-confidence has control the cognitive skills on entrepreneurship. With the help of entrepreneurship education, the self-confidence of the students improves, and they can take responsibility at any case they encounter during their life (Vallaster, Kraus, Kailer, Baldwin, & 2019) . The other important concept for entrepreneurship is personal benefit. An individual with entrepreneurship features should benefit from the opportunities that he encounters and provides personal benefit for himself (Kaygin & Guven, 2013) . In such a way, that person can become a leader both for himself and for the society that he lives in. In other words, entrepreneurship leaders knows themselves and the society that they live in quiet well and find new opportunities for the society that creates new values (Esmer & Dayi, 2017) . There are two basic approaches to learn how to be entrepreneurs. One of them is learning by doing from the experiences in real life (Politis, 2005) , and the other is teaching forms derived from the classroom debate (Chang & Rieple, 2013) . Therefore, entrepreneurship is one of the important features that should be taught and taught rather than genes from the family (Henry, Hill, & Leitch, 2005) .
There have seen some researches in the literature about developing an entrepreneurship scale at secondary school level. Deveci (2018) , has given an entrepreneurship scale which he developed by himself to 966 secondary school students. At the end of the data analysis, this entrepreneurship scale has consisted of four dimensions such as "taking risk", "need of success", "team work" and, "effective communication". Ilhan and Cetin (2013) developed a risk focused entrepreneurship scale for secondary school students consisting the dimensions such as '' prefer hard tasks'', ''negative trend after failure'' and, ''healing trend after failure''. In the entrepreneurship scale that Ince, Erdem, Deniz and Baglar (2015) developed, they determined the entrepreneurship skills of the university students. The sub-factors of this scale are ''technical skills'', ''administrative skills'', and ''personal skills''. Yalcin-Incik and Uzun (2017) developed an "entrepreneurship perception scale" to determine entrepreneurship skills of the university students. The sub-factors of this scale are ''planning'', ''focus of control'', "self-confidence", "communication", "motivation", and "self-discipline". When the literature investigated, there are many scales developed to measure the entrepreneurship skills of the university students. Thus, it was needed to develop new scales to determine the entrepreneurship skills and to develop these skills at the age 11-12 in which the personality of an individual occurs.
Entrepreneurship skills are included among the life skills that should be given to students in the Science Education Curriculum (MoE, 2018a), Mathematics Course Curriculum (MoE, 2018c), and Turkish Language Teaching Curriculum (MoE, 2018b) . Especially in the Science Education Curriculum "In the scope of Science, Engineering and Entrepreneurship Practices, students are expected to define a need or problem from the daily life related to the subjects discussed in the units and this problem is intended to be used to develop the tools, objects or systems that are used or encountered in daily life" (MoE, 2018a) . In this context, acquired entrepreneurship skills have been associated with the achievements of each unit in the Science Teaching Program. Furthermore, ''Science, Engineering and Entrepreneurship practices '' was added into the curriculum 9 hours for 4 th grade and 12 hours for 5, 6, 7, and 8 th grades. Therefore, it is necessary for teachers to prepare learning-teaching environments that develop entrepreneurship skills in students and to have a supportive attitude to support these skills in school (Eraslan, 2011) . It is important to ensure that students acquire attitudes, knowledge and skills related to entrepreneurship at an early age (Bartulovic & Novosel, 2014) . Especially, it is stated that 11-12 age periods are a critical period for students to gain entrepreneurship skills (Hassi, 2016) . It is possible that these characteristics can be increased in many areas in following years by increasing the number of students (Obschonka, Silbereisen, Schmitt-Rodermund, & Stuetzer, 2011) . In this context, there is a need for a valid and reliable measurement tool in determining the entrepreneurial characteristics of 5 th grade students who are in the 11-12 age groups. Science course is an important subject in the curriculum for the secondary school students to motivate their entrepreneurship skills (Bartulovic & Novosel, 2014; Ezeudu, Ofoegbu, & Anyaegbunnam, 2013) . When the literature about entrepreneurship was searched, there have been seen some positive proofs about the benefits of entrepreneurship on students, but there has not been seen a scale to determine the entrepreneurship skills of them. It can be said that better valid and reliable evaluations can be performed to determine the entrepreneurship skills of the secondary school students with the measurement tools developed. When literature investigated, although there have met some evidence that entrepreneurship education have some positive effects on secondary school students, there has seen no concrete measurement scale about polydimensional entrepreneurship scale for 5 th grade students at the age of 11-12 which determine their entrepreneurship skills. This research is aimed to eliminate the lack in literature. Thus, this research is important. The aim of this study is to develop the Entrepreneurship Scale to measure the entrepreneurial skills of 5 th grade students and to conduct the reliability and validity of the scale.
Methodology
This study is a scale development study. This section contains information about the research model, sample group, development and analysis stages of the entrepreneurship scale.
Research Model
This research was conducted with a descriptive survey model. In the descriptive survey model, it is aimed to reveal the current situation about the subject and the individual that becomes the subject of the research (Karasar, 2006) .
Sample
The pre-pilot application of the scale was carried out with 16 students in 5 th grade in a secondary school in Amasya. Total 432 5 th grade students participated in the research. The necessary number for the validity of any research is at least 384 for the sampling size (Sekeran, 1992) . Maximum variety sampling method was used to determine the sample of the research. The purpose here is to involve as many schools as possible into the research to provide the maximum variety (Yildirim & Simsek, 2013) . Thus, the schools are categorized in three groups such as schools in the city center, towns, and villages. The location of the schools and the number of the students are given in Table 1 . 
Development Process of Data Collection Tool
Before the development of the Entrepreneurship Scale, related literature was reviewed. As a result of the literature review, researches about entrepreneurship were examined, and a number of studies were used in the preparation of the scale items (Ates, 2013; Bilge & Bal, 2012; Deveci, 2018; Ezeudu, Ofoegbu, & Anyaegbunnam, 2013; Hassi, 2016; Karakoyun, 2011; Obschonka et al., 2011; Pamuk, 2013; Wagner, 2008; Yalcin, 2018; Yilmaz & Sunbul, 2009; Zengin, 2008) . These studies about entrepreneurship were investigated in detail. No item was used in its original form as these researches were carried on at different grade levels. The scale items in these researches were examined to get some knowledge. How the statements about entrepreneurship used were examined. No items were used as in its origin, but the mentioned research was used as reference. With the literature review, the items in the scale were prepared according to the characteristics that should be found in entrepreneurial individuals. Necessary materials were prepared considering the levels of the students in the sample. The items in the scale have always been prepared as a 3point grading scale which are always, sometimes, and never. At first, pre-pilot application was made at 5 th grade students in 16 secondary schools. With this application, the students' comprehension to the scale, the spelling and spelling errors were determined, and the deficiencies required during the application were noted. After the pre-pilot application, the main pilot application was started. For this application, 438 students developed a draft scale form. After the pilot application, 6 students were found to have incomplete coding. As a result, the responses of 432 students to the draft scale form were evaluated.
Validity and reliability studies of the scale were performed after the pilot application. Content validity and construction validity were examined for validity. For the validity of the content, expert opinion was consulted, and exploratory factor analysis was carried out to construct validity and then confirmatory factor analysis was performed. After the validity studies, the reliability of the scale was examined. In order to determine the reliability of the scale, Cronbach Alpha reliability coefficient was calculated.
Data Analysis
In the analysis of the data, SPSS 23 program was used for exploratory factor analysis and LISREL 8.80 program for confirmatory factor analysis. The positive items in the scale were scored as "never" 1, "sometimes" 2, and "always" 3. The negative items were scored as "always" 1, "sometimes" 2 and "never" 3. 14 items in the scale were scored as reverse.
For factor analysis, it is stated that 50 is very weak, 100 is weak, 200 is medium, 300 is good and 500 is very good for factor size (Cokluk, Sekercioglu, & Buyukozturk, 2012) . Therefore, it is seen that the sample volume is large enough for factor analysis. The scale developed after data analysis is included in Appendix 1 and Appendix 2.
The results of the analysis that the skewness value was 0,14 and the kurtosis value was -0,749 were determined as a result. The fact that the skewness and kurtosis values are close to 0 between +1 and -1 can be shown as evidence that the data show normal distribution (Tabachnick & Fidell, 2013) . In this context, it has been found that the data are normally distributed as a result of the analysis carried out. Descriptive statistics values about the scale are given in Table 2 . 
Findings
In this section, findings of validity and reliability studies related to 'Entrepreneurship Scale' developed for 5 th grade students in secondary school are included.
Validity Studies
For the validity studies of the scale, the validity of the content was examined at the first step. For the content validity, the expert opinion has been taken. For the construction validity of the scale, exploratory factor analysis and confirmatory factor analysis were performed.
Content Validity
To determine whether the prepared scale items cover the relevant subject, one faculty member of the educational sciences, and two science education scientists/experts have been consulted. In addition, to make the scale more understandable, one Turkish teacher's opinion has been taken. After the validity of the content, it was stated that the question roots of twelve items should be reviewed again and two items should be changed completely as a result of expert opinion. After the necessary changes made in the items of the scale, total 33 items were prepared to construct the validity.
Construction Validity
To determine the validity construction of the entrepreneurship scale, the suitability of the data set for factor analysis was determined. Kaiser-Meyer-Olkin (KMO) Sample Proficiency Test and Bartlett Sphericity Test results were examined. KMO value after analysis was found as 0,877. The result of Bartlett Sphericity Test was significant ( 2 = 10939,486; p <0,01). When KMO was found to be higher than 0,60 (856), and the Bartlett test wass meaningful, this data shows that factor analysis can be done (Comrey & Lee, 2013) . KMO value is recommended to be risen to 0,80 (Cokluk, Sekercioglu, & Buyukozturk, 2012; Durmus, Yurtkoru, & Cinko, 2011; Sencan, 2005) . According to these results, a prerequisite to determine the validity of the scale was provided.
Exploratory Factor Analysis
Exploratory factor analysis was performed to find the factor considering the relationships between the variables (Buyukozturk, 2014) . Varimax approach was used for exploratory factor analysis. Varimax (vertical rotation) approach is recommended in the development of a measurement tool that covers the most data with less substance in scale development studies (Can, 2014) . In factor analysis, the factors with an initial eigenvalue 1 and greater than 1 are considered as important factors (Cokluk, Sekercioglu, & Buyukozturk, 2012) . Accordingly, factor structures and explained variance values of Entrepreneurship Scale are given in Table 3 . When Table 3 examined, it is seen that scale items are greater than 1, and initial eigenvalues are grouped in five factors. The cumulative variance that five factors explain is 66,289 %. Rotated Component Matrix results are presented in Table  3 , which makes it easier to explain the substances contained in the factors mentioned in Table 4 . Table 4 is examined, it is determined that what items of the scale gathered under which factors. Accordingly, items 28, 31 and 32 were found to have a high value more than one factor. The factor of the items was minimized and the item 32 (0,520-0,419) was eliminated from the scale. When the results of repetitive factor rotation were examined, it was determined that item 31 had a higher value than two factors. Furthermore, factor analysis was performed by eliminating the 31 th item from the scale. After the factor analysis, it was not found that any substance had a higher value than two factors. Factor structures and the explained variance values of the factor analysis as a result of re-analysis of two items are given in Table 5 . According to Table 5 , it was determined that the scale was reduced to four factors as a result of the elimination of the item. Another method that can determine the relationship between items and determine the number of factors is the slope accumulation graph (Cokluk, Sekercioglu, & Buyukozturk, 2012) . According to this graph, the gap between two points is a factor. Figure 1 shows the slope deposition graph after elimination.
Figure 1. Scree plot of the factor number of entrepreneurship scale
When Figure 1 is examined, after the 5 th point, the slope depicts parallelism and it becomes plateau. The contributions of the factors after that point to the variance are both small and similar. In the final case, the number of factors is decided as four. Factor rotation results after substance elimination are presented in Table 6 . These factors are named considering the aims of the items under each factor and examining the literature on entrepreneurship. Related to these aims, four factors are named as 3, 4, 5, 8, 10, 14, 20, 21, 28) , Leadership and Responsibility (2, 15, 17, 24, 27, 33), Personal Benefit (6, 7, 18, 19, 22, 23, 29) and Need for Success (9, 11, 12, 13, 16, 25, 26, 30) .
Confirmatory Factor Analysis
Confirmatory factor analysis (CFA) was performed to evaluate and check the validity construction of the factor structure after the exploratory factor analysis (Kline, 2005) . The t values were checked first in confirmatory factor analysis. If t value exceeds 1,96, it is significant at 0,05 level (Cokluk, Sekercioglu, & Buyukozturk, 2012) . Then, the factors and the t values of the items due to this are presented in Figure 2 .
Figure 2. Path graph of the confirmatory factory analysis of the observed variables' levels of explanation ratios of hidden variables for four factor model of entrepreneurship scale
When Figure 2 was examined, it was determined that the values of 30 (1,84) and 33 (-0,42) items did not exceed 0,05 because they did not exceed 1,96. These items must be eliminated from the scale. First, 33 items with a lower t value were eliminated from the scale and re-confirmatory factor analysis was performed. However, it was observed that item 30 had a t value below 1,96. Therefore, item 30 was re-passed from the scale and confirmatory factor analysis was repeated.
Furthermore, the ratio of Chi-Square (Chi-Square Fit Test) value to df (degrees of freedom) was determined as 5,60. If this ratio is under 3, it means a perfect compliance. If it is lower than 5, it corresponds to moderate compliance (Kline, 2005; Thompson, 2004) . In this respect, the compliance of the scale is weak, and it is necessary to eliminate the items that weaken the compliance from the test. The results of confirmatory factor analysis showing the t values made with the elimination of two items that distort the harmony are given in Figure 3 .
Figure 3. Observed variables of latent variables for four-factor model of entrepreneurship scale as a result of matter discard
When Figure 3 examined, it was determined that the values of 29 items did not exceed 0,05 as they did not exceed 1,96. In addition, according to the standardized solutions in Figure 4 , when the error variances of the items were examined, it was observed that these values were not very close to 0 and 1. It is desirable that the error variables are not too high or too low (Cokluk, Sekercioglu, & Buyukozturk, 2012) .
Figure 4. Investigation of error variances of items
As a result of the confirmatory factor analysis performed after the discard of the item, Chi-Square value df ratio was found as 3,08 (1145,41/371). Therefore, it was very close to perfect compliance. In addition, for the confirmatory factor analysis, the fit indices values of the scale developed according to the accepted fit indices values in the literature are presented in Table 7 . 
Fit Indices Model's Fit Indices Values Criteria
Chi Square/df 3,08 Chi Square/df≤3 perfect fit (Kline, 2005) ; Chi Square/df≤5 intermediate fit (Meyers, Gamst & Guarino, 2006 (Brown, 2006) When Table 7 is examined, it is determined that the Entrepreneurship Scale model fit indices are in compliance with the fit indices in the literature. Therefore, these results indicate that the Entrepreneurship Scale has a construction validity.
Reliability Studies
As a result of validity studies, a total of four items were discarded from the test. In this section, the reliability analysis results of the scale are included. First of all, an item analysis process was carried out showing whether the items of the entrepreneurship scale were consistent within themselves. Item analysis values of the items of the scale is given in Table 8 . After the exploratory factor analysis and confirmatory factor analysis factor analyses, Corrected Item-Total Correlation and t values were given in Table 8 . Corrected Item-Total Correlation value is at the lowest level in item 17 (0,103), and the highest in item 2 (0,617). The highest t values given in Table 8 is in item 2 and the lowest is in item 17.
Cronbach Alpha reliability coefficient was calculated to determine the reliability of the Entrepreneurship Scale after validity studies. The Cronbach Alpha coefficient is often used when the answers are derived from the rating scale (Buyukozturk, Cakmak, Akgun, Karadeniz, & Demirel, 2010) . After the reliability analysis, the Cronbach Alpha reliability coefficient of the scale was determined as 0,77.
Some values related to the validity and reliability analysis of the sub-factors of Entrepreneurship Scale are given in Table 9 . 
Discussion
In this study, it was aimed to develop a valid and reliable measurement tool to determine the entrepreneurship skills of 5 th grade students. The Entrepreneurship Scale developed for the purpose had 33 items before the pilot application, and 4 items were eliminated after the pilot application. Finally 29 items were determined. To determine the validity of the scale, content validity and construct validity were examined. Exploratory and confirmatory factor analysis were performed to construct the validity. As a result of exploratory factor analysis, it was determined that the scale had five factors and two items in the scale received high values on more than one factor. After these two items were eliminated, it was determined that the scale reduced to four factors. After rotated factor analysis, it was seen that factor loads of the items were found higher than 0,643. In the exploratory factor analysis, that the factor load value is 0,45 or above is considered a good criterion (Bayram, 2012) . Therefore, it can be said that the factor loads of the items are large enough. The variance rate explained in the analysis after the elimination of the item was found as 64,138. According to Tavsancil (2010) , the variance rates explained in multi-factorial structures are enough as they are over 40%. In this context, it can be said that in Entrepreneurship Scale has adequate variance ratio.
As a result of exploratory factor analysis, a structure with 4 sub-factors emerged in the scale. These sub-factors were named as 'self-confidence', 'need for success', 'personal benefit' and 'leadership and responsibility'. It is stated that it is necessary to determine and to develop the self-confidence of the students for the entrepreneurship education (Heckman, Jora Stixrud, & Urzua, 2006) . It is also stated that students should develop entrepreneurship skills to provide personal benefits for themselves (Kaygin & Guven, 2013) . Esmer and Dayi (2017) stated that one of the important factors that determine the entrepreneurship features of the individuals is to take responsibility and to have leadership characters. Deveci (2018) has developed four factors to measure the entrepreneurial skills of secondary school students and he has named them as risk taking, success need, team work and effective communication. It is seen that the factor ''need to succeed'' corresponds 'need for success' factor of this study. It is stated that the entrepreneurship characteristics of individuals with high sense of achievement are higher (Ozden, Temurlenk, & Basar, 2008) . On the other hand, self-reliant individuals are said to have higher entrepreneurial characteristics because they think that the results of the events have emerged with their own abilities (Iscan & Kaygin, 2011) . In this context, it can be said that the 'self-confidence' factor, one of the sub-factors of the scale, is one of the important characteristics of entrepreneurship. Entrepreneurship skills of individuals who take responsibility and work as leaders in their jobs are better than the others (Ahmetoglu, Leutner, & Premuzic, 2011) . Therefore, the 'leadership and responsibility' subfactor related to entrepreneurial skills supports the findings of the study. Muftuoglu, Tamer and Durukan (2004) stated in their study that the entrepreneurial individuals consider their own benefits at first, which supports the 'personal benefit' factor of this research.
Conclusions
Confirmatory factor analysis was performed to confirm the construct validity of the factor structure after the exploratory factor analysis. With the analysis, it was found out that there was no meaningful value at 0,05 level as the t values of the two items in the scale did not exceed 1,96. In confirmatory factor analysis, it is necessary that the values of t are higher than 1,96 (Cokluk et al., 2012) . When these two items were eliminated, and re-confirmatory factor analysis was performed, it was determined that all t values of the items exceeded 1,96. In addition, the results of the confirmatory factor analysis revealed that the chi-square/df, RMSEA, GFI, AGFI, CFI, NFI, and RMR fit indices values are in accordance with the criteria specified in the literature. Therefore, it was determined that the remaining 29 items were verified by confirmatory factor analysis and made ready for reliability analysis.
The Cronbach Alpha internal consistency coefficient of the scale was determined as 0,77. When the reliability values of the sub-factors were examined, it was determined that the self-confidence sub-factor was 0,91, the sub-factor of need for success was 0,91, the personal benefit sub-factor was 0,94 and the Cronbach Alpha internal consistency coefficient of the leadership and responsibility sub-factor was 0,82.
The limitation of this research is that the entrepreneurship scale was developed for the 5 th grade students. It is suggested that the scale items should be improved if used for the upper grades. The items of the scale were developed for the young age groups (11-12 years old). It is important that the validity and reliability studies should be done if the scale is used for the upper age groups by improving the items of the scale.
According to these results, a valid and reliable 'Entrepreneurship Scale' data collection tool with four factors was developed to measure the entrepreneurship skills of 5 th grade students.
Suggestions
Based on the results of the research, the following suggestions can be presented:
• The developed Entrepreneurship Scale can be used by teachers to determine students' entrepreneurial skills.
• The developed scale can be used by the researchers to guess the entrepreneurial skills of the students in terms of different variables.
• The developed scale can be applied in the researches done in the future and comparisons can be made on students at different levels of secondary school.
